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<57)Abstract 

PROBLEM TO BE SOLVED: To provide a new 
piezoelectric device which does not affect the increase 
in sealing failure, the increase in wiring resistance and 
the operation characteristic of an internal piezoelectric 
body, even when a case body is miniaturized. 
SOLUTION: A surface electrode 26 that is formed on 
the surface of a crystal vibrator piece 25 is provided 
with a connecting part 26a that is connected to an 
internal terminal part 19a, and a rear surface electrode 
27 that is formed on the rear surface of the piece 25 is 
provided with a connecting part 27a that is connected to 
an internal terminal part 18a. Thus, a connection wiring 
18b faces opposite the electrode 27, which is 
conductively connected to the wiring 18b, extended, and 
connected to an external terminal 18f. Thus, since the 
electrode 27 and the wiring 18b are maintained at almost 
the same potential to each other electrostatic capacity 
does not generate between the two, and the fluctuations 
in oscillation frequency is suppressed even if the 
distance between them fluctuates. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] While being the piezo electric device characterized by providing the following and fixing said 
piezo electric crystal to the 1 side of said case object Said surface electrode and said rear-face electrode are 
connected to said connection wiring of a couple at said 1 side. Said one connection wiring Apiezo-electric 
device connected conductively to said external terminal which passed through a location which counters 
self and an electrode mostly maintained at this potential although self was indirectly connected to an 
electrode or self connected conductively directly among said surface electrode or said rear-face electrode, 
and was prepared in a side besides the above A piezo electric crystal which has been arranged inside a 
case object and equipped with a surface electrode and a rear-face electrode An external terminal of a 
couple prepared in the side 1 of the exterior of said case object, and else Connection wiring of a couple 
which connects conductively respectively directly or indirectly between said surface electrode and said 
rear-face electrode, and said external terminals 

[Claim 2] Claim 1 characterized by providing the following Said case object is the insulating member by 
which said connection wiring of a couple for making said external terminal of a couple connect this 
internal terminal area conductively to an internal terminal area of a couple for connecting conductively to 
said surface electrode and said rear-face electrode and a list directly or indirectly was formed on an inner 
surface whiie said external terminal of a couple was formed on an outside surface. A blockade member 
which holds and closes said piezo electric crystal by which the cantilevered suspension was carried out on 
an inner surface of this insulating member with additional coverage 

[Claim 3] It is the piezo electric device which is the insulating lid which said insulating member is the 
insulating frame joined on the insulating base or this insulating base in claim 2, and was joined on an 
insulating frame with which sequential cementation of said blockade member was carried out on said 
insulating member and a cover plate, or said insulating member. 

[Claim 4] It is the piezo -electric device which said piezo electric crystal is a Xtal oscillating piece in any 1 
term from claim 1 to claim 3, and constitutes a quartz resonator or a crystal oscillator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a piezo-electric device, and 
relates to the suitable internal structure for the quartz resonator or crystal oscillator of a surface mount 
mold which has an external terminal on the outside surface of a case object especially. 
[0002] 

[Description of the Prior Art] Although the various piezo-electric devices which contained the 
piezo electric oscillating piece in the package are marketed conventionally, such a piezo-electric device is 
briskly used for various electronic equipment. Especially, in the communication link field or the computer 
field, a piezo-electric device is. an indispensable component part, and the quartz resonator, the crystal 
oscillator, etc. are built in all electronic equipment. . 

[0003] In recent years, in mobile communication equipment, such as small information machines and 
equipment, such as hard disk drive equipment, a mobile computer, ajad an IC card, or a cellular phone, a 
land mobile radiotelephone, and a paging system, expansion of the miniaturization of equipment and 
thin-shape izing is remarkable, and the surface mount type device in which double-sided mounting is 
possible is increasingly required also of various piezo-electric devices, such as a piezoelectric transducer 
used for them, a piezo oscillator, and a SAW (surface acoustic wave) device, on the wiring circuit board. 
[0004] The outline structure of the Xtal device which constitutes a quartz resonator or a crystal oscillator 
is shown in drawing 8 as an example of the above-mentioned piezo-electric device. This device is equipped 
with the case object 10 equipped with the cover plate 14 joined to the case main part of a three-tiered 
structure which consists of the insulating base 11 made from the ceramics, and insulating frames 12 and 
13 which consist of allotropy material as shown in drawing 3 by the upper part of the insulating frame 13. 
In drawing 8 (a), it is drawing 8 (the plan of the Xtal oscillating piece 15 held in the interior of the case 
main part section is shown in (b).) about the plan of this case main part section, this case main part 
section process the insulating base 11 and insulating frames 12 and 13 into a ceramic powder , 
respectively in the state of the elastic non-harden sheet (green sheet ) a sheet added an additive and 
elaborated a sheet , and after carry out printing shaping of the conductive paste containing W (tungsten ) 
and form a metallized layer 6 by the predetermined pattern on those front faces , it constitute by carry out 
a laminating mutually and calcinate . After the case main part section of the configuration «hown in 
drawing 3 is fabricated, on the above-mentioned metallized layer 6 exposed to the outside section of the 
case main part section, and the inner surface section, the laminating of the deposit 7 of nickel and Au is 



carried out one by one, and connection wiring, an internal terminal area, an external terminal, etc. are 
formed by the predetermined pattern. 

[0005] After being formed somewhat smaller than the building envelope of the insulating frame 13, 
forming the metallized layer 6 of a predetermined pattern in the upper surface of the insulating frame 12 
and the building envelope of the insulating frame 12 carrying out the laminating of this insulating frame 
12 to the insulating base 11 or the insulating frame 13, it forms the circuit patterns 18 and 19 shown with 
a graphic display slash by forming a deposit 7 with electrolysis plating on the front face of the exposed 
metallized layer. The internal terminal areas 18a and 19a of a couple are thickly formed in graphic 
display left-hand side among these circuit patterns 18 and 19. The connection wiring 18b and 19b is 
extended from the section terminal areas 18a and 19a among these. It is connected conductively to two 
external terminals 18d and 18f of the diagonal location formed on the base of the insulating base 11 
through the outcrops 18c and 19c formed the graphic display upper right of the insulating frame 12, and 
on the corner front face of the two shape of a lower left cylinder inner surface. 

[0006] The Xtal oscillating piece 15 shown in drawing 8 (b) is formed in the board configuration of a plane 
view rectangle, a surface electrode 16 is formed in the front-face side (graphic display near side) of 
vacuum evaporationo of Cr and Ag etc., and the rear-face electrode 17 (a graphic display dotted line 
shows) is similarly formed on the rear face. A surface electrode 16 is connected to inlet connection 16a 
formed on the surroundings lump and the rear face in the graphic display left end section from on the 
front face of the Xtal oscillating piece 15 at the rear-face side, and the rear-face electrode 17 is connected 
to inlet connection 17a which was extended in the graphic display left end section as it is, and was formed 
on the rear face. The Xtal oscillating piece 15 shown in drawing 8 (b) is arranged in the location shown 
with the alternate long and short dash line of drawing 8 (a) with a position as it is, it is joined to the 
internal terminal areas 18a and 19a, and the above-mentioned inlet connection 16a and 17a is fixed in 
the shape of a cantilever in the graphic display left end section. 

[0007] In addition, it fills u p with the flow object 5 which t h r ough h ole 12b is a flow hol e fo r making it flow 
throu gh the mnductive layer which consists of t he metall ized laver 6 and dep osit 7 which were formed in 
the upper surface section of the external te rminals 18e and 18g and the insulating frame 13 formed pn 
the base of the insula tin g base 11. and bec o mes the interior from a conductive paste etc, in drawing 3 and 
drawing 8 </A> . The conductive laver on the insulating fr ame 13 connected conductively to the external 
terminals lfte and 18g bv the flow object 5 is connected to a cover plate 14. The cover plate 14 is formed 
with the Fft-nickel-Co allov (covar) etc. Therefore, a cover plate 14 flows for the exte rnal terminals 18e 
and 18g on the base of the insulating base LL 

[00081 In this quartz resonator, the surface electrode 16 o f the Xtal oscillating piece 15 is connected to 
internal terminal area 18a. and internal terminal area 18a is connected conductively tP 18f o f e xter nal 
terminals on the base of the insulating base 11 through outcrop 18c through connection wiring 18b, 
Moreover, it connecte with internal termi n al area 19a. and the rear-face electrode 17 of the Xtal 
oscillating niece 15 is connected conductively to 18 d of external terminals on the base of the insulating 
base 11 through connection wiring 19b and outcrop 19c, 

100091 Althou gh the above-mentioned quartz reso n ator carries out the lamina ting of the two insulating 
frames 12 and 1 3 on the insulating base and it comes to join a cover plate 14 further, pattern printing of 
an internal terminal area, the conn ect ion wirin g , etc. is carried put on the insulating base instead of the 
insulating fr amg 12. and there are some which are constituted OH this insulating base ag put the lid of a 



core box. Furthermore, an integrated circuit chip is held in the interior of the above-mentioned case object. 
and there are gome which are constituted as a crystal oscillator, 

rooi Qi 

[Problem(s) to be Solved by the Invention] However, in a piezo-electric device like the above-mentioned 
quartz resonator, if it is going to advance a miniaturization further, securing the engine performance, it is 
necessary to miniaturize a case object further, without seldom changing the size of a piezo electric crystal. 
However, if it is going to make a case object small, without changing the size of the Xtal oscillating piece 
15 as shown in drawing 8 While there is a danger that will lap with the joint of the insulating base 11 
where connection wiring 18b constitutes a case object, or the insulating frame 12, and poor closure of a 
case object will occur according to the shape of toothing by connection wiring 18b Since it will connect 
conduct! vely only by the metallized layer 6 when it is going to form connection wiring 18b in the 
above-mentioned joint, the trouble that connection resistance will increase can be considered. 
[0011] Moreover, although it is possible that the Xtal oscillating piece 15 brings connection wiring 18b 
close caudad for forming as it indicates drawing 5 (a) that long connection wiring 18b does not lap with a 
joint even if it miniaturizes a case object In this case, opposite arrangement of the connection wiring 18b 
connected to the surface electrode 16 is carried out at the rear-face electrode 17, and as shown in drawing 
5 (b), electrostatic capacity Cs occurs between connection wiring 18b and the rear-face electrode 17. Since 
capacity value will be changed when the distance of connection wiring 18b and the rear-face electrode 17 
changes if the Xtal oscillating piece 15 vibrates mechanically according to disturbance etc., this 
electrostatic capacity Cs can consider the trouble that this influences the oscillation frequency of the Xtal 
oscillating piece 15. 

[0012] Furthermore, although also making it connect conductively to 18f of external terminals, without 
forming connection wiring 18b by preparing an internal terminal area in the edge of the Xtal oscillating 
piece 15 near 18f of external terminals is considered In this case, since the Xtal oscillating piece 15 will be 
supported not in the state of a cantilever but in the state of both **** As the Xtal oscillating piece 15 is 
restrained, it becomes easy to affect the oscillation and it is shown in drawing 6 , since frequency change 
deltaf [ as opposed to / compared with the Xtal oscillating piece A of a cantilever condition / temperature 
in the Xtal oscillating piece B of both the **** condition ] is large, the temperature characteristic of a 
quartz resonator or a crystal oscillator gets worse. 

[0013] And although the method of connecting internal terminal area 18a to 18g of external terminals 
which approached most is also considered, the danger of connecting too hastily since the external 
terminals 18d and 18g formed at the short gap in this case turn into a terminal of reversed polarity is 
high, and a possibility that a problem will arise at the time of mounting becomes high. 
[0014] Then, this invention solves the above-mentioned trouble and the technical problem is in offering 
the new piezo-electric device which does not affect the operating characteristic of poor closure, buildup of 
wiring resistance, or an internal piezo electric crystal even if it miniaturizes a case object. 
[0015] 

[Means for Solving the Problem] A means which this invention provided in order to solve the 
above-mentioned technical problem A piezo electric crystal which has been arranged inside a case object 
and equipped with a surface electrode and a rear-face electrode, An external terminal of a couple 
prepared in the side 1 of the exterior of said case object, and else, While being the piezo-electric device 
which has connection wiring of a couple which connects conductively respectively directly or indirectly 



between said surface electrode and said rear-face electrode, and said external terminals and fixing said 
piezo electric crystal to the 1 side of said case object Said surface electrode and said rear- face electrode are 
connected to said connection wiring of a couple at said 1 side. Said one connection wiring It is the 
piezo electric device connected conductively to said external terminal which passed through a location 
which counters self and an electrode mostly maintained at this potential although self was indirectly 
connected to an electrode or self connected conductively directly among said surface electrode or said 
rear-face electrode, and was prepared in a side besides the above. 

[0016] According to this means, among a surface electrode formed in a piezo electric crystal in connection 
wiring which connects conductively an external terminal of the side 1 of a piezo electric crystal, and else, 
and a rear-face electrode, since it constituted so that it might pass through a location which counters the 
connection wiring concerned and an electrode mostly maintained at this potential Since electrostatic 
capacity between connection wiring and an electrode can be reduced and effect of an operation on the 
piezo electric crystal can be reduced even if it miniaturizes a case object and narrows a gap of connection 
wiring and a piezo electric crystal Even if it can prevent deterioration of the operating characteristic of a 
piezo electric crystal and miniaturizes a case object, poor closure of a case object and buildup of wiring 
resistance are also avoidable. 

[0017] In addition, although various piezo electric crystals can be used as a piezo electric crystal, as a 
piezo electric device, there are various devices using the property of a piezo electric crystal, and 
electrostatic capacity between connection wiring and an electrode can control fluctuation of oscillation 
frequency resulting from changing with both distance by applying the above-mentioned means to a 
piezoelectric transducer, a piezo oscillator, etc. especially. Moreover, the side 1 and else says an opposite 
side mutually. For example, if 1 side is right-hand side, the side else is left-hand side. Furthermore, a 
surface electrode and a rear-face electrode of a piezo electric crystal may not be directly connected 
conductively to an external terminal, for example, a piezo electric crystal will be connected to an oscillator 
circuit in a piezo oscillator, and a part of oscillator circuit will be connected to the above-mentioned 
external terminal. In this case, it is contained in this invention also when at least one of connection 
wiring from an electrode formed in a piezo electric crystal to an oscillator circuit and the connection 
wiring from an oscillator circuit to an external terminal has passed through the electrode concerned of a 
piezo electric crystal, and a location which counters. 

[0018] While said external terminal of a couple is formed on an outside surface, said case object here An 
insulating member by which said connection wiring of a couple for making said external terminal of a 
couple connect this internal terminal area conductively to an internal terminal area of a couple for 
connecting conductively to said surface electrode and said rear-face electrode and a list directly or 
indirectly was formed on an inner surface, It is desirable to have a blockade member which holds and 
closes said piezo electric crystal by which the cantilevered suspension was carried out on an inner surface 
of this insulating member with additional coverage. 

[0019] A manufacturing cost can also be reduced, while according to this means structure becomes easy 
and a miniaturization is also easy structure by forming an internal terminal area and connection wiring 
on a front face of an insulating member. 

[0020] In this case, further, said insulating member may be the insulating frame joined on the insulating 
base or this insulating base, and said blockade member may be a cover plate which blocks an insulating 
frame and this insulating frame by which sequential cementation was carried out on said insulating 



member, or the insulating lid joined on said insulating member. 

[0021] In the above-mentioned means, said piezo electric crystal is a Xtal oscillating piece, it is desirable 
that it is the piezo-electric device which constitutes a quartz resonator or a crystal oscillator, in this case, 
it can miniaturize avoiding buildup of poor closure and wiring resistance, and fluctuation of oscillation 
frequency which moreover originates in a Xtal oscillating piece can be reduced. 
[0022] 

[Embodiment of the Invention] Next, the operation gestalt which starts this invention with reference to 
an accompanying drawing is explained. It is the outline perspective diagram in which drawing of 
longitudinal section and drawing 2 which show the cross section of the longitudinal direction of a quartz 
resonator whose drawing 1 is the piezo-electric device of this operation gestalt show the plan of the case 
main part section of this operation gestalt, and drawing 3 shows the structure of the case object of this 
operation gestalt. In addition, drawing 1 and drawing 3 have drawingized a part for the above-mentioned 
conventional example and the almost common structured division, and the explanation is omitted. 
[0023] The surface electrode 26 formed on the front face of the Xtal oscillating piece 25 as this operation 
gestalt showed to drawing 2 (b) is equipped with inlet-connection 26a connected to internal terminal-area 
19a shown in drawing 2 (a), and it differs from the conventional example at a point equipped with 
inlet-connection 27a by which the rear-face electrode 27 formed on the rear face of the Xtal oscillating 
piece 25 is connected to internal terminal-area 18a shown in drawing 2 (a). Therefore, a surface electrode 
26 is connected conductively to 18d of external terminals through internal terminal area 19a, connection 
wiring 19b, and outcrop 19c, and the rear-face electrode 27 is connected conductively to 18f of external 
terminals through internal terminal area 18a, connection wiring 18b, and outcrop 18c. 
[0024] With this operation gestalt, since the case main part section with graphic display vertical width of 
face smaller than the case main part section shown in drawing 8 (a) since the whole is miniaturized is 
adopted, connection wiring 18b passed through the location very near the Xtal oscillating piece 25, and 
although the rear-face electrode 27 and connection wiring 18b are slanting as shown in drawing 5 (a), it 
has countered. However, with this operation gestalt, since the rear-face electrode 27 is connected 
conductively to connection wiring 18b through internal terminal area 18a Since the rear-face electrode 27 
and connection wiring 18b have this potential, they have almost no electrostatic capacity Cs shown by the 
dotted line in drawing 5 (b), and even if it changes the distance of the Xtal oscillating piece 25 and the 
case main part section (insulating frame 12) with the oscillation and acceleration which are received from 
the exterior, they hardly produce frequency change. 

[0025] In addition, drawing 5 (b) shows the oscillator circuit which connects the quartz resonator 
containing the Xtal oscillating piece 25, a surface electrode 26, the rear-face electrode 27, the connection 
wiring 18b and 19b, and the external terminals 18d and 18f to the equal circuit containing resistance Rl 
and R2, an inverting circuit I, and electrostatic capacity Cg and Cd, and constitutes an oscillator. In this 
case, an integrated circuit may be built in the interior of a case object so that the oscillator circuit 
concerned may be constituted inside the case object of the above-mentioned operation gestalt. in this case, 
as connection wiring which counters the rear-face electrode 27 of the Xtal oscillating piece 25 even if it is 
connection wiring from a quartz resonator to an integrated circuit After connecting with an integrated 
circuit, you may be the connection wiring pulled out from Terminal P among the terminals S and P of an 
integrated circuit, and other rear-face electrodes and other wiring with which at least electric conduction 
is maintained mostly. In short If it is the rear-face electrode 27 and the connection wiring mostly 



maintained at this potential, since electrostatic capacity will be reduced, the above-mentioned effect is 
acquired. 

[0026] The data with which drawing 7 (a) measured with time 200 samples of frequency of the frequency 
rate of change at the time of designing a quartz resonator in the case size conventionally same with 
structure as this operation gestalt shown in drawing 8 in the condition attached in electronic equipment 
(conventionally henceforth structure only), and d r awing 7 (b) show the data which measured with time 
200 samples of frequency of the frequency rate of change in the structure of this operation gestalt shown 
in drawing 2 . 

[0027] As shown in these data, conventionally, the Xtal oscillating piece 15 vibrate according to the 
disturbance of the degree which be sensed for the body even if it apply neither an oscillation nor 
acceleration from the exterior, as shown in drawing 8 (a), especially in structure, change of frequency be 
observed in the range whose frequency rate of change be 15 +35 ppm, and occurrence frequency be high 
by within the limits especially whose frequency rate of change be 10 +10 ppm. On the other hand, in this 
operation gestalt, it has fallen within the range whose frequency rate of change is -2 +2 ppm altogether, 
and the stability of very good frequency is acquired. 

[0028] In addition, although the laminating of the two insulating frames 12 and 13 is carried out on the 
insulating base 11 with the above-mentioned operation gestalt, you may be the case object of the 
structure which joined only the single insulating frame on the insulating base, and closed the up opening 
with the cover plate promptly. Moreover, although considered as the quartz resonator equipped only with 
the Xtal oscillating piece, as an alternate long and short dash line shows to drawing 1 , the integrated 
circuit chip 20 connected to the Xtal oscillating piece may be made to build in, and a crystal oscillator may 
consist of above-mentioned operation gestalten. However, four external terminals 18d, 18e, 18f, and 18g 
turn into a control terminal, a supply potential terminal, a touch- down potential terminal (supply 
potential terminal), and an output terminal in this case. 

[0029] On the insulating base 31 which consists of ceramics etc., as the dished insulating lid 32 (a graphic 
display two-dot chain line shows the plane of composition over the insulating base 31.) which consists of 
ceramics etc. is put, it joins, and the operation gestalt of another quartz resonator which held the Xtal 
oscillating piece 35 with the insulating base 31 and the insulating lid 32 is shown in drawing 4 . In this 
operation gestalt, the external terminals 31a and 31b of a couple are formed in the both ends of the 
longitudinal direction on the base of the insulating base 31 of the deposit etc. And on the inner surface of 
the insulating base 31, internal terminal area 34a connected conductively through connection wiring 34b 
and outcrop 34c to external terminal 31a and internal terminal area 33a connected conductively through 
connection wiring 33b and outcrop 33c to external terminal 31b are formed. 

[0030] The surface electrode 36 was formed on the front face of the Xtal oscillating piece 35 held in the 
interior, a surface electrode 36 is equipped with inlet connection 36a on the rear face of the end section of 
the Xtal oscillating piece 35, the rear-face electrode 37 was formed on the rear face of the Xtal oscillating 
piece 35, and the rear-face electrode 37 is equipped with inlet connection 37a on the rear face of the end 
section of the Xtal oscillating piece 35. And inlet connection 36a is joined to the above-mentioned internal 
terminal area 34a, and inlet connection 37a is joined to the above-mentioned internal terminal 33a. 
(0031] Also in this operation gestalt, although the rear-face electrode 37 of the Xtal oscillating piece 35 
and connection wiring 33b counter, both are connected conductively mutually, since it is this potential 
mostly, among both, electrostatic capacity is not generated but the frequency drift by the variation rate of 



the Xtal oscillating piece 35 or deformation is reduced. 

{0032] Although the example constituted from each operation gestalt explained above as the quartz 
resonator which used the Xtal oscillating piece, or a crystal oscillator was shown, it can be made to apply 
to the piezo electric device using other raw materials by the same configuration. A piezo-electric sensor, 
an electrostrictive actuator, a SAW device, etc. can be considered other than the piezoelectric transducer 
using piezo electric crystals other than Xtal as an example of such a piezo.electric device, and a piezo 
oscillator. 
[0033] 

[Effect of the Invention] As explained above, according to this invention, the connection wiring which 
connects conductively the external terminal of the side 1 of a piezo electric crystal, and else Since it 
constituted so that it might pass through the location which counters the connection wiring concerned 
and the electrode mostly maintained at this potential among the surface electrode formed in the piezo 
electric crystal, and a rear-face electrode Since the electrostatic capacity between connection wiring and 
an electrode can be reduced and the effect of the operation on the piezo electric crystal can be reduced 
even if it miniaturizes a case object and narrows the gap of connection wiring and a piezo electric crystal 
Even if it can prevent deterioration of the operating characteristic of a piezo electric crystal and 
miniaturizes a case object, poor closure of a case object and buildup of wiring resistance are also avoidable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is drawing of longitudinal section showing the cross section of the longitudinal direction of 
the quartz resonator as an operation gestalt of the piezo electric device concerning this invention. 
[Drawing 2l They are the plan (a) of the case main part section of this operation gestalt, and the plan (b) 
of a Xtal oscillating piece. 

[Drawing 3l It is the outline perspective diagram showing the structure of the case object of this operation 
gestalt. 

[Drawing 4l They are the plan (a) of the insulating base in the quartz resonator as another operation 
gestalt of the piezo-electric device concerning this invention, and the plan (b) of a Xtal oscillating piece. 
[Drawing 5l They are drawing of longitudinal section (a) showing the cross section of the direction which 
intersects perpendicularly with the longitudinal direction in this operation gestalt, and the circuit 
diagram (b) of an oscillator circuit using the quartz resonator of this operation gestalt. 
[Drawing 61 Frequency change to the temperature when supporting the frequency change (a) and the Xtal 
oscillating piece to the temperature when supporting a Xtal oscillating piece to a cantilever in a quartz 
resonator to both **** (it is the graph which shows (b).) 

[Drawing 7l It is the graph (b) which shows the frequency of the frequency rate of change in the quartz 
resonator of the graph (a) which shows the frequency of the frequency rate of change in the quartz 
resonator of structure conventionally, and an operation gestalt. 

[Drawing 81 They are the plan (a) of the case main part section of the quartz resonator of structure, and 
the plan (b) of a Xtal oscillating piece conventionally. 
[Description of Notations] 

10 Case Object 

11 31 Insulating base 

12 13 Insulating frame 
14 Cover Plate 

15, 25, 35 Xtal oscillating piece 

16, 26, 36 Surface electrode 

17, 27, 37 Rear face electrode 

18a, 19a, 33a, 34a Internal terminal area 
18d, 18e, 18f, 18g External terminal 
18b, 19b, 33b, 34b Connection wiring 



20 Integrated Circuit Chip 
32 Insulating Lid 
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x ^ 5 a* g # h mzmw&\zmztitzmmz.ttfa-rz,m 

[ttf#JS2] WWll!:*JV»-c, i&iB^-*#tt, 9t 

[000 1] 

i-a. 

[0 0 0 2] 

[0 0 0 3] 2¥ % /n— iff^x* K7>f ^Kff. 

wimvmmm&\zi$\,^x\±^ m&vmit. mat 



2 

IESf&iI3g> SAW f/<-f^ 
TV**. 

[0 0 0 4] 0 8fctt, ifficOffiS^W;*©— 09£ L 
-fc^S j/^SlWlftfc^-;* lit, ra^«-^f<C5J^ 

iti2, i 3 kt)>t 3 t£z>3mmm<otr-**#k. m 

$m l 3 1 4 t *ffix-tc<r-x 

fl£l O-HfSx.Tl^-5,, 1218 (a) fcfi, 
gpC9¥gg|£ % SI8 ( (b) t£tt-{r-;*##gBcDrtg6K 
iR^$ix57K^«)>i-l 5©^ffiI2ISr^:-ro z\V><r— x 
##£Bfi, iffeli^-* 1 1 „ ffe»# 12, 13 

fr±9z-y*xwmmtom&i}i\z.xm'9±\?tc&w<D 
^mt^-h (^ y h) (Dftmxztiinitoj: 

[0005] 1 2 cDrtgB^^(± v 1 3 cort 

gB£R3J:9 fc-®0*3<»jfc3*i,-C**5, *6&#1 2 
co ±B5K: ttjjf * - * ^ 7 4 XM 6 aqgrft $ 
wCO^# 1 2 Srite^-^ 1 1 1 3 i«® $ 

^-raa^^— ^i 8, i9 5rf*t5„ ^Hfecoffii® 

^-vi 8. l 9co5*>. 12l^i£(l!)icii— *tcort$Big 
■?-gB 1 8 a , 19a &fkmfcj&&£tl s Ztlb(OfHffl% 
^SiS 1 8 a , 19a *^^IKS2ife 18b, 19b dM*^ 
^#1 2com^±i:fcTcO-^MconiSrtE^ 
cO^SP*ffi-hl-^$^cSm«B 18c, 1 9 c §r& 
■C, ^-<-^i lcojaEEilc^^tLfcMAttaco- 
ocofl-gpaS}^ l 8 d, 1 8 f tC^m«i^$*VT^5o 
[00061 18 (b) te7frffr£kMW)ft 1 5 tt¥ffi« 

te&mmte 1 6 *s C r RXf A g coS^Jfc if tC i t) fl^J* $ 

^cos®±{-figffim® i 7 (@^^t?^-t-) a* 

l^#K^£;h,T^.5o «BdS®1 6 fiTKSSUfr 1 5 

*c^$H-t«)g£ge 1 6 a iz&mzii. m&^m 1 7 n 
*<Dti*mttffimz®vxmtia±.iztetfL£titc&%ii$ 

1 7 a»C^$^-Cl^o 1218 (b) iZTjki-KgkmbK 
i5ii> -tco*^cog?^-ei2i8 (a) co-^c^-e^-f- 
tirB(-ia«$n. ±%&mmn l 6 a , l 7 a 

so gB18a, 19a 12l^ffigBJC*5^-C)i-fif 
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[0 0 0 7] ft*i, @3S.0 5 lll8{wl3l/^T^./V— )V 

l 2 b filfe^-* l l ©i£ffi±te»/*$;K/t*»»?- 
*7-fXJf 6&U^ y*«7a>>>ft5i»mSi:«r£i§£ 

^i8e, i 8 g id#m«iRstbfci6»# i 3 jKomm, 

JffiHHKl 4t8SK**tS. fflgl 4fiF e -N i -C 

ot, it i4 * 1 1 'D&mi.^u^ i 

8e, 1 8 gl£^>§$H5o 

[0 0 0 8] £©*JMB»T-»::*s^Ttt\ AAStttfl 
5©^ffi®ffil 6 firtgBSS^gB 1 8 a CgfJtl,, ftgB 
Sg^-SS 18a tlSSRSM 18b5r^U m&U 1 8 c £ 

sxffe^-^ 1 1 <D&m±<oftm%&* i 8 f tcrnw* 

rt«*f-«l"9 afc«8tt*ix» «i^Sffl^l 9 b&tffltffl 
£B l 9 c Srfe-Clftt*^— * l l ©jfcBioJMWP l 8 

[0 0 0 9] ilSWTKfitBft^f-ttitelt^— ;*_hl£2o© 
Ct#12, 13*«MU *fete*Rl4«rae*LT 
ft* t> ©-?*>***, ftMtl 2 ©ffcb 9 KIM**— *± 

t>©t>#>*<, ±B©*— *(*©rtttte*Kig* 

5o 

[0 0 10] 

ft*«6*6K/>afl:WlftJ: 5 i"t*« i, J£«#©^-& 

-5„ Ld>U B 8 5 (c* *fiSMWi- 1 5 <D^fe 

&%Z.-rKfr-xft*'hiS < L J: 5 ii"* 1 , tttteflft 

1 8 b &*-*&&m&t Ziffle- * l l ^*fe^#l 

2 ©*fr»fc*fc 9 , ttfUBlft 1 8 b £ 5 W&BViK 

i>\z % ±£o8^rt£ttiR£JI 18b Sr^Ui 5 t 

-t-*t, *9 74xmQ<o%-xmm&&t*zz.tb*£i, 

*t* 0 

[00 11] *-**$r/haflSLTt>*v«*HE 

( a ) \ZtMt X b K&ffl&M 18b Sr*SSSb>t 1 5 (0 
T*fci!r3tt 3 riaHt ::©^<cf± x * 

s«tt i 6 i8b immmm 1 7 

fcttifciMSift, ms (b) fc*i-J:3WMtta*i 8 
b &SBttff 1 7 fc0>HJlcM*ftC s *5^^-T5o - 
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m&m^mtotz t . «^sa«a 1 8 b &xanui nt 
©BgstsWtrr* r. 1 1 <t o TSifit^tb-t-s 
i*u*s*ftfitb>i- 1 s ©iSKiJiafegcfclvjfH-* 1 v * 0 p«g 

g£##;tfe>;ix*„ 
[0 0 12] ftffiB?- 1 8 f fciEV^**fittli- 

1 8 b 1 8 f i 

t b%Z-bhZ>i>K ro^lcii*£Sft)T-l 5*>m 
■fe-ettfc < W»*»*»-C3t»-t-5 lii ft* fc*. *A 
fitWt 1 5 Sr^L-C-e<Di6tb»cf^SS:^^ J M-< ft 
9. (316 fcjjH" <fc 5 te^»t>««8©**fflHiW- At=«-< 
TM«F*>«fil©*AlBi&)i-Bf±aa[tcM-t-*^aS»:^t: 

©aftwtiisjBWki-*.- 

[0 0 1 3] ^Lt, rtAflmvi 8 a 

jBvnHs^ja^nfc^ttw^i sat 
1 8 g t Amim®.^ 1 ?- 1 ft * fc«>{;i&j&-r Sottas 
s < , mm^mm^Tz^mm^m < ft *o 

20 [0014] -tiT?*«Mtt±IEfflH/SSr#f»-*-* t>© 

Sr ^ ft v **fS©flEm-r ^ ^ Srffitt-f" * r. t fe 5 . 
[0 0 15] 

[S&SSra&fe-r**: £>©#©] ±IE«jHSr«|ft-r*fc» 

40 [0016] ^©^stcinfi, iEm^©— <aa<h> mffiy 
-e#*©-c, ffimflt©»fWtt©*ikS:Rrik'r« r t & 

so [0 0 17] ftS3, JEm{*:t UT<±«*©ffim(*SrfflV^ 



$#88*11-214950 



5 

*5-c#?>o -ffi!lite<MiliffiStcK»(Pfl!|£m 
fete. JEEm#©3lffi«1£XtfSffi®lgf*, W«fc^M»« 

[00 18] litiWitr-xm*. #H±IC-»© 

[0 0 19] ;:©#«K:J:*Ui, *feltg|5*ttf>*ffi±«crt 

[0020] zcowr&icnz t>iz, msmmmtamtk 

[002 1] ±E#SH:*sv^-CH:» ttflEiEftfrttTKSS 
it* A. ffii®}£ei:<z>**£iHi» Lft* fe/MHfc** "TIB"? 

[0 0 2 2] 

mmmm. 0 2 i**mmmi&<o*—x*i*$t<o¥mw. 
*>a. 01x1*0 3 &±.m&&Mbm£&i&<Dm 

[0 0 2 3] r©Htt»«-ctt, EI 2 (b) l-^-t-J; 5 

iC, *AStt^2 5®«auJ:<K&jA£*bft:SBtttf 2 6 
#0 2 (a) iZTjk-tft&ffi+U 1 9 alC%K$Jl,S%R 
§5 2 6 a 2 5®Jia5±k:»^**tfc. 
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mmn®2 7i>m2 u) &awftftjft?fv 1 8 a nzm 

-So Lfci&SoT. ^ffim©2 6 firtSCSS^-SP 1 9k,$ 
IgSffiiBS 19b, SttlSS 19c SrftT*lnUiHF- 1 8 d 

li«i2 7 ttrtttJjmfc 1 8 a, ttflffi 
M 1 8 b , 18c SrS-C^-gBiS^ 1 8 f 

[0024] w©HlS?&f6-C»4, £{£«:/MMfci-5fc«> 
fc, El 8 (a) k:SH*^-x*(«BSJ:9t)Sa*±T«0. 
/M^4r-^**«MM UTV»5feft, &«cffii»18 

b as*.sitge>)t 2 5 isHftTj&vwffirsi u 0 5 

(a) fc^-fi 51-, «B^@2 7tWkm&Wil 8 bi: 
*s»«>r»4*>5*#iaib-CV^5 0 #HJS 
J»«T?tt\ »ffim®2 7ttrtS5«g^S51 8 a Sr^LT^ 

iBSge^i 8 bK*«jfitt*jx-cv^«©"C» affi?i;ffi2 7 
t»*ffi*i 8 bttt»i?ra*ttfcfco-o*aa»e>, 0 

5 (b) fc£|*-Ci5^»*S«C 8-fc»fci\ ^gS*>6, 
gtt£«ib^M£&tcJ:oT*i8,g»fi-2 5t^* 

(jfeftfti 2) iosi^aafcu-rt, NftMik 

[0 0 2 5] *J8 V 05 (b) fizkSiSKjJt 2 5, £S 
fg® 2 6 , 2 7 , g^SSi® 18b, 19b, ^1- 

ffBffiiP 1 8 d , 1 8 f £-grtf* ( SS»hP£. SfeiR 1 , 

LTt>«tv\ ^w*^{cf4, 3lcAaaU1r2-6«>XBSm 

)^$^c«. *fc»mgB©ss5*s, p©5*>*iHf-Pi»fegi 

«fcH5lboBilR-e*)o-CfcJ:-<» 11112 7 

[ 0 0 2 6 ] IH 7 ( a ) tt, *Sigib^Srm^«rtiC 

Of-^-y/wSU^L^-^, 0 7 (b) fi x B2tw^i- 

2 0 0 U- ^^WSB^ L fc^ 5 — ^ Sr^-r o 
[0027] rK^rof-^l^n?!^ t¥*1gjttc 

U 08 (a) fc*TJ:3K:»«*«fcW-l S~ + 

3 5 p pm<Dmm{ct5\,^xmi&%t<nmki>mw£*i, <& 

\Zffl&&&{km&- 1 0~+ 1 0 ppm(0«T|5t 
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[0 0 2 8] ft*3, ±IEHJS^J|-Cf*, S&ifi^-* 1 1 
O±ic2oroiffe^:#l 2. 1 3Srtt^L.-CV^-5^, fa®. 

K *> \z mm X£t it LfcflljtW^-^flr-efco-Ct.t^o 

Stb^i: LTi^iS, 0 1 fc-jMM*-W*i-J: 5 fc, * 

UTt J: v\ fcfcU rco^a-^li, 
40©*HS&JS^P1 8 d, 18e. 18f, 18g(i, i 
»*HF\ «fM6ttttMH7-. ^ttimteSST- <«*&«tWHfO 

[0 0 2 93 04t;:i2, t75 y**fcif;&»e>fc5*fe8i 

M32 (H^-^WftTlfel*^-^ 3 l \zmrz>m^ 
ffiSr^-f-o ) J: 5 U 3 

1 t*6»£#:3 2K:J:oT*fciSlWi-3 5*rttSLfc*J 

fi, ffefc'*-* 3 1 ©£ffi±©**##l*i«DWi|l»K:* y 
^e*iftCj:»J-M«3^S64S^-3 1 a. 3 1b«S 

«B-3 1 afc»L-C««E«l3 4batJWa«S3 4 c£ 
# L-CiSTOBRSttfcrtttJB^SB 3 4 a fc , fl-gBSSi?- 3 
1 b \ZM LX&fflSM 3 3b %.Xfmm& 33cSr^Lt 

*«a*t*^fcrt««HH»3 3 tttvmmtix^, 

[0 0 3 0] rtgB^4R§*^5zkfiSfbJt3S<D*ffi± 

Ktt*ffi«B3 6iSJgj«**t. 3 6 (±*A£ffc 

>T3 5 <D-mM<oWfBa±\zW1&i 3 6 a tKSS 

tb^3 5©»E±ici4»sm®3 7^^$n, *sm 

M3 7tt*fP B lgS!)>i-3 5©-«ffl©*iBJite«itt»3 7 
a«H»;fCV*<5. *LT, SBRtt 3 6 a ttilSrtfflSiSH 1 
SB 3 4ai^$^ «BR«V3 7 a f*±fEf*9gBffi^- 3 3 
afc8te£*b<&. 

[003 U cwHJg^tctj^-cb, AAntt^ras 
w»ffim®3 7 ^%RE1K3 3 b b &ttfair<b&, 

[003 2J W_htftK Lfc«-Hl£^«T*tt, Tk^Sft^ 
[0 0 3 33 



(5) 

8 

mt (ora <Di&m®&*i&m vx* ojEmflrofftB^oK 
[mil ^^{c^snm^/w^co^is^ist lto 

* ASM?- <*>ft am B Sr*i-i^»TffiEl-C- 5 . 

[0 21 H30WBtt©4r-;*#fl*©¥iEia (a) 
*A»KiJt«>¥iiiBI Cb) -C$>5. 

[0 31 RSa(S»ttO^-^«:o#JfiSr*i-«l»«»H 

[041 *38Wfc«SJEm^*/M ^©giJ©IOfc»«i b 
20 T©zk.ft*gffr^:fcMt3i&ift^-*tf>¥E0 (a) 
*fiiB»Ji-©¥iBia (b) "CfoS. 

[0 51 iHSIli{E^^*5»t5«#*[filtiEXi-^*|6]0 
^fa5Sr^i-i^»fffi0 (a) fttfnq£!ftg1ft0*AJBl[|-?- 
SrfflV^c%SH]KOlH]K0 (b) -C*>5o 

[061 **fitt^fcia^TJ!k**tttffc;K-ttt>te3fc*P 
Lfcfc#©»ltfc^*H«R*4T: (a) RV*&m.® 

( (b) Sr*i-^77-Cfc5„ 
[0 7] 

30 m^^^yy (a) &t*?traffi®* l MBib?tc;i3 

»t5JaiSic^b^cD«S^i-^7 7 (b) -?*><5„ 
[0 81 tS5fe*jgW7KSS«J^^-^*^a5<O^®0 
(a) Xtf*»a8»JtOSpiBH (b) t?*>5„ 

[^■i-rolftPJl 

1 0 >T—^fc 
11,31 ^ 
12, 13 
1 4 3E« 

1 5, 2 5, 3 5 7K^«ib>i- 
40 1 6,2 6,3 6 StSslfii 
1 7, 2 7, 3 7 

18a. 19a, 33a, 34a rtgCSS^-gP 

i8d, i8e, isf, i8 g tvnm=f- 

18b, 19b, 33b, 34b ffififfiLU 

20 mmm^-yy 

3 2 jffe^M^ 
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